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The following document (D) is referred to in this communication; the numbering will be ad- 
hered to in the rest of the procedure: 

D1 : WO 98 10036 A (MYRSTAD TROND ;SAXVIK MORTEN (NO)- NORSKE 
STATS OLJESELSKAP (NO)) 1 2 March 1 998 (1 998-03-1 2) 

1 - Novelty and inventive step Q f inrie P »nHo n t ^o. m ■[ 

1.1 Document D1 , which is considered to represent the most relevant state of the art 
discloses a process for improving the transportability of a heavy oil, wherein a part of the 

wh^i° * tra 7°f " iS SSParated ° Ut h d6graded t0 a more ^bstance, 
oTnZ T t remainin9 h8aVy OH * characte "^d thereby that the separated 

part of the heavy o,l, m mixture with added solid particles, is upgraded to a more liquid oil 
by be,ng cracked ,n a hammer mill type of apparatus, in which the heat required for the 
cracking ,s supplied mechanically, and the treated oil, before being mixed with the 
remaining heavy oil, is subjected to a separation so as to separate out at least a 
substantial part of its content of solid particles (see claim 1 of D1). 

1 .2 The subject-matter of present independent claim 1 differs from D1 in that the 
separated bitumen feed is distilled and only the residual fraction is thermally cracked. The 
thermally cracked fraction is further distilled and the light fractions are added to the crude 
oil. The heavy fraction is used for generation of power and/or heat. 

1 .3 The technical effect of these distinguishing features is not clearly established in view 
of the process of Document D1 . 

1 .4 The problem to be solved by the present invention may therefore be regarded as how 
to prov.de an alternative process for the production of pipeline transportable crude. 
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1 .5 None of the documents on file discloses these distinguishing features nor gives a hint 
of their effect. 

1 .6 The subject-matter of independent claim 1 can therefore be considered as new in the 
sense of Article 33(2) PCT and as involving an inventive step (Articles 33(3) PCT). 



2. Dependent claims 

2.1 Claims 2-8 are dependent on claim 1 and as such also meet the requirements of the 
PCT with respect to novelty and inventive step. 
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The thermal cracking may be done by a furnace cracking 
process, but is preferably a soaker visbreaking process. 
In the soaker visbreaking process the feed is heated to a 
temperature suitably between 420 and 500 °C, preferably 
between 440 and 480 °C< followed. by further ' conversion in 
a soaker vessel. The residence time is suitably between ' 
0.5 and 2 hours. The conversion obtained may be between" 4 
and 14 wt% of the material, boiling above 510 °.C, 
preferably between 8 and 12 wt% . In the case of '.furnace 
cracking the temperature • is suitably between 440 and 
510 °C, preferably between .480 and 500 °C, the pressure 
is suitably between 5 and 50 bar, preferably between 15 • 
and 20 bar and the residence time is suitably between 1 
and 15 .minutes. 

The product of the thermal cracking process is fed to 
a fractionator, preferably' an atmospheric f ractionator . 
Here the product is separated into two or more fractions. 
The light fraction suitably has a boiling point 
below 350 °C, but up till 380 •, pr even 410 *c 
possible. The heavy, fraction may be used for the 
generation of power and/or heat, or, preferably, Is sent 
to a vacuum distillation unit, preferably a vacuum flash 
unxt. In the latter option an intermediate stream is 
obtained boiling between the boiling point of the light 
fraction and suitably at least 450 °C, preferably 510 °C 
more preferably 600 -The very heavy fraction obtained' 
in this way is used for the generation of power and/or 
heat. The intermediate" fraction may be used as blending 
component for the pipeline-transportable crude oil. 

In another embodiment of the invention the product of 
the thermal cracking process is first send to vapour 
liquid cyclone. The vapour product, at least comprising, 
the compounds boiling beiow 400 "C, is then sent to the 
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tar sands). The viscosity is usually above 10,000 ops at 
reservoir temperature. These feeds . may be produced from 
oil fields containing such heavy crudes, but suitable 
sources are shale oil and, especially, tar sands! Tar 
sands occur in a number of places, notably Northern 
Canada (Athabasca tar sands) and Venezuela (Orinoco tar 
sands) . A suitable separation between' sand and oil may be 
carried out by hot water extraction (hot water 
extraction, steam/hot water injection) . The amount of 
asphaltenes in the feed is very high. 

The pipeline-transportable crude oil as described may 
have to be transported over distances up till 1000 km or 
even above, usually up till 500 km. The viscosity usually 
will be up till 500 est (@ 37.8" »G) ,. preferably up till 
•250 cSt, more preferably up till 100 cSt . 

The division of the total feed into the two fractions 
is suitably carried out in such a way that the first 
fraction is as small as possible while still a pipeline- 
transportable syncrude'is, obtained, it will be 
appreciated that the result will depend on the actual 
composition of the bitumen feed. A suitable division is • 
between 20 and 80 wt% of the total feed for the first 
fraction, preferably between 30 and 70 wt%, more 
preferably between 40 and 60 wt%, of the total feed. 

. Distillation of the first fraction is carried out by 
conventional means. Atmospheric distillation in 
combination with vacuum distillation maybe" used. Also 
high vacuum flashing technology may be used. The light 
fraction suitably contains all components boiling 
below 380 °C, preferably al components boiling up 
till 450 °C, more preferably up till 510 °C. Using high 
vacuum flash technology, the light fraction may contain ' 
all. components boiling up till 600 °c. 
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been invested in this very part of the refinery. As 
mentioned above, it is known to use solvents to transport 
heavy bituminous crudes, however, the use of the solvents 
(or diluents) usually implies that the solvent has to be 
returned to the production place. 

A possible solution for the above problem is to 
separate the heavy bituminous crude into a light and a 
heavy fraction and to thermally crack (e.g. by means of 
visbreaking) the heavy fraction after which all liquid 
products are blended into a -synthetic" crude. This 
synthetic crude has a lower viscosity and a lower residue 
(expressed as >510 »C) content. Such processes are known 
in the art. For example, in WO 98/10036 a process is 
described wherein part of a heavy oil to be transported 
is separated out and is degraded to a more liquid 
substance. The separated part of the heavy oil is then 
subjected to a cracking process. The drawback of such a 
scheme is that the asphaltenes in the thermally cracked 
residue have a lower stability, so when blending back the 
lighter part of the crude into the total liquid product 
of the thermal cracker, stability problems may occur 
because of the poor peptizing power (aromaticity or 
solvency) of these light fractions. This may result in a 
situation in which only restricted residue conversion is 
possible, which in its turn will result in insufficient 
viscosity reduction. 
3. Summary of the invention 

In the present process, now, it is proposed to 
separate a heavy bituminous feed into two parts, 
whereafter the first part of the feed is separated into a 
light fraction and a heavy fraction, which heavy fraction 
is thermally cracked and separated in a second light 
fraction and a residual fraction, followed by mixing the 
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two light fractions and the second part of the feed into 
a pipeline-transportable crude oil, while the thermally 
cracked heavy fraction is used for the generation of 
power and/or heat, in this way a minimum upgrading is 
done at the source of the crude oil. This usually is an 
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CLAIMS ^ 

1. Process for the production of a pipeline- 
transportable crude oil from a bitumen feed, comprising; 

(1) dividing the bitumen feed into two fractions, the 

first fraction comprising between 20 and 80 wt% of the 

feed, the second fraction comprising between 80 and 

20 wt% of the total feed, (the two fractions together 
forming 100 wt % of the feed), 

(2) distillation of the first fraction obtained in 

step (1) (preferably under vacuum) into a light fraction 
boiling below 380 °C (preferably the 450- °C fraction, 
more preferably the 510- »c fraction) and a residual ' 
fraction, 

(3) thermal cracking (of at least part of, preferably all 
of, ) the residual fraction obtained in the distillation 
process described in step (2), 

(4) distillation of the product obtained in step (3) into 
one or more light fraction(s) (boiling below 350 °C) , 
optionally one or more intermediate fractions (boiling 
between 350 and 510 °C) and a heavy fraction (boiling 
above at least 350 °C) , 

(5) combining the second fraction obtained in step (1) , 
the light fraction obtained in step (2) and the light 
fraction (s) obtained in step (4) to obtain a pipeline- 
transportable crude oil, and 

(6) using the heavy fraction obtained in step (4) for the 
generation of power and/or heat. 

2. Process according to claim 1, in which the bitumen 
feed in step (1) is divided into two fractions, the first 
fraction comprising between 40 and 60 wt% of the feed and 
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the second fraction comprising between 60 and 40 wt% of 
the total feed, (the two fractions together forming 
100 wt% of the feed) . 

3. Process according to claim 1 or 2, in which the 
thermally cracked product is split by distillation into a 
light fraction (boiling below 350 °C) , an intermediate 
fraction (boiling between 350 and 510 °C) and a heavy 
fraction (boiling above 510 °C) . 

4. Process according to claim 3, in which (at least part 
of, preferably all) the intermediate fraction is also 
added to the pipeline-transportable crude oil of 

step (5) . 

5. Process according to claim 4, in which the 
intermediate fraction is thermally cracked, followed by 
distillation in a light product and a heavy product, the 
light product being added to the pipeline-transportable 
crude oil mentioned in step (5), and the heavy fraction 
preferably used in the generation of power and/or heat as 
described in step (6) . 

6. Process according to any one of claims 1 to 5, in 
which the thermal cracking in step (3) is carried out at 
a temperature between 440 and 510 °C and a pressure 
between 5 and 50 bara. 

7. Process according to any one of claims 1 to 5, in 
which the thermal cracking in step (3) is carried out in 
a soaker vessel. 

8. Process according to claim 7, in which the thermal 
cracking is carried out at a temperature between 420 and 
500 °C and a pressure between 2 and 20 bara. 
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